APPENDIX A

Models-3 Directory Tree



The Models-3 treeis usualy housed in D:\models3. This may be configured to be a different
directory during installation. The name must not contain any capital letters. This top-level
directory isidentified by the environment variable %M3HOME%. The five main sections of the
tree are:

o datasets - %M 3DATA%Y: Inputs and outputs to studies reside in .\studies and .\nostudies.
Thiswill be the areathat is prone to the most growth as far as disk space is concerned.

* exec - %M3HOMEY\exec: Executables that have been tagged as "official" are placed in this
area. The users have permissions to modify thisarea. There will be subdirectories for models
and each hardware platform.

o framework - %M 3HOME%\framework: Programs that allow the users to run the suite of
tools and models are stored in this directory along with the database and Orbix configuration
files. Users have privileges to modify the database files only.

e models- %M3HOME\models: Scientific models are stored in thisarea. The conforming
models are written in FORTRAN and must be compiled before they are run. The usersin
group "models3" have permissions to modify this area.

e tools- %M3HOME%Y\tools: Third-party tools, freeware, and scripts that kick off commercial
executables from the framework. The users do not have permissions to change the contents
of this directory.

The top two levels of the tree are as follows:

datasets:
nostudies\ studies\

EXEC:
protected\

framework:
bin\ config\  db\ installdb\ lib\ templates\

models:

CCTM\ ICON\ MCIP\ LUPROC\ MECH\ include\
ECIP\  BCON\ JPROC\ PROCAN\ PDM\ SMOKETOOL\
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tools:

GridViewer\ Models3Vis\ VisDriver\ M3SubsetTool\ mm5_to v5d\

IOAPI\ PAVE\ arc\ netCDR  sas\  STENEX\ stenex\
MP\ Visbd\ build\  rcs cvst M3GridSamplel  to v5d\ smoke\

The complete listing of all files that were used to create the framework and models code are in
%M 3HOM E%\framework\installdb\Bil|OfM aterials.txt. It also contains alisting of every file
included on the latest installation tape.
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APPENDIX B

Models-3 Environment Variables



The following environment variables are used by the Models-3 system. They are set in the

m3env.bat script.

Environment
Variable

Value

Description

Models-3 Directories

M3HOME usually D:\models3 base directory where softwareis installed
M3FRAME %M 3HOM E%\framework framework files and database
%M 3HOM E%\datasets datasets
M3EXEC %M3HOM E%\exec executables - compiled models
M3TOOLS %M 3HOM E%\tools tools to use - do not compile these
M3MODEL %M 3HOME%\models source code for scientific models
M3FBIN %M3FRAME%\bin framework binary executables
M3FLIB %M3FRAMEY\ib framework libraries
M3FSRC %M3FRAMEYo\src framework source - empty for most sites
M3FINC %M3FRAME%\inc framework include files - empty for most
Sites
M3FDBPATH %M 3FRAME%\db framework database files
M3FDBNAME %M 3FDBPATH%\model main framework database
s3.db
M3MCTM %M3MODEL%\CCTM CTM model (chemistry)
M3MSTOOL %M 3M ODEL %\smoketo Smoke Tool source code and libraries
ol
M3TEMP usualy itis/tmp or holds temporary files
C\TEMP
Other
M3SITE (system dependent) unique Site name
M3HOST (system dependent) host name, including domain name
M3FMHOST (system dependent) host name where File Migrator is running
M3USERHOME (system dependent) the user's home directory
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APPENDIX C

Selected Dataset Details



The following table describes selected datasets under the nostudies area. Acronyms may be
found in Appendix B of User Manual.

Key: M isMain. Main datasets are distributed with the Models-3 Software.
Sis Supplemental. Supplemental datasets are available separately from EPA and/or

NTIS.
TABLE C-1. Selected Datasets Under Nostudies

Dataset Name File Location Tape
BC profile data for %M 3DATA%\nostudies\bcon\bc_profile v5.dat M
BCON
|C profile datafor ICON %M 3DATA%\nostudies\bcon\ic_profile v5.dat M
Land-use data for %M 3DATA%\nostudies\bcon\mm5_soil_data M
LUPROC
Hourly ozone %M 3DATA%\nostudies\ozone\o3_dev.ssd01 M
measurements
July 6-10, 1995 (SAS)
Hourly ozone %M 3DATA%\nostudies\ozone\o3_evl.ssd01 M
measurements
July 11-15, 1995 (SAS)
Site locations for all %M 3DATA%\nostudies\ozone\site.ssd01 M
available monitoring
stations for
July 6-15, 1995 (SAS)
Hourly ozone %M 3DATA%\nostudies\narsto_ne_1995\ M
measurements from AMEO7AIL1IHR
NARSTO for 1995
Description of NARSTO %M3DATA%\nostudies\narsto_ne 1995\ M
Data narsto_ne_readmeo5.txt
Extra-terrestria %M 3DATA%\nostudies\phot\ETirradiance.dat M
irradiance values for
JPROC
Vertical Profiles data for %M 3DATA%\nostudies\phot\PROFI L ES.dat M
JPROC




TABLE C-1. Selected Datasets Under Nostudies

Dataset Name File Location Tape
02 absorption cross %M 3DATA%\nostudies\phot\O2_NASA94 M
section data for JPROC

02 absorption cross %M 3DATA%\nostudies\phot\O2_RADM88 M
section data for JPROC

O3 Photolysisto O1D %M 3DATA%\nostudies\phot\O301D_NASA9 M
for JPROC 4

O3 Photolysisto O1D %M 3DATA%\nostudies\phot\O301D_RADMS8 M
for JPROC 8

O3 Photolysisto O1D %M 3DATA%\nostudies\phot\O301D_CBIV 88 M
for JIPROC

O3 Photolysis to O3P for %M 3DATA%\nostudies\phot\O303P_RADMS8 M
JPROC 8

O3 Photolysis to O3P for %M 3DATA%\nostudies\phot\O303P_NASA94 M
JPROC

Nitrogen Dioxide %M3DATA%\nostudies\phot\NO2_RADM88 M
Photolysis for JPROC

Nitrogen Dioxide %M 3DATA%\nostudies\phot\NO2_CBIV88 M
Photolysis for JPROC

Nitrogen Dioxide %M 3DATA%\nostudies\phot\NO2_NASA94 M
Photolysis for JPROC

Nitrate Photolysisto NO %M 3DATA%\nostudies\phot\NO3NO_RADM M
for JPROC 88

Nitrate Photolysisto NO %M 3DATA%\nostudies\phot\NO3NO_NASA- M
for JPROC 94

Nitrate Photolysisto %M 3DATA%\nostudies\phot\ M
NO2 for JPROC NO3NO2_RADMS8

Nitrate Photolysisto %M 3DATA%\nostudies\phot\ M
NO2 for JPROC NO3NO2_NASA94

Nitrous Acid Photolysis %M 3DATA%\nostudies\phot\HONO_RADMS8 M

for JIPROC
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TABLE C-1. Selected Datasets Under Nostudies

Dataset Name File Location Tape
Nitrous Acid Photolysis %M 3DATA%\nostudies\phot\HONO_NASA94 M
for JPROC

Nitric Acid Photolysis %M 3DATA%\nostudies\phot\ M
for JPROC HNO3 RADMS88

Nitric Acid Photolysis %M 3DATA%\nostudies\phot\ HNO3 NASA94 M
for JPROC

Pernitric Acid Photolysis %M 3DATA%\nostudies\phot\HNO4 RADM88 M
for JPROC

Pernitric Acid Photolysis %M3DATA%\nostudies\phot\HNO4 NASA94 M
for JPROC

Hydrogen Peroxide %M 3DATA%\nostudies\phot\H202_RADM88 M
Photolysis for JPROC

Hydrogen Peroxide %M 3DATA%\nostudies\phot\H202_NASA 94 M
Photolysis for JPROC

Formaldehyde Photolysis %M 3DATA%\nostudies\phot\ M
to Radicals for JPROC HCHOrad RADM88

Formaldehyde Photolysis %M 3DATA%\nostudies\phot\HCHOrad_CBIV M
to Radicals for JPROC 88

Formaldehyde Photolysis %M 3DATA%\nostudies\phot\ M
to Radicals for JPROC HCHOrad NASA%4

Formaldehyde Photolysis %M 3DATA%\nostudies\phot\ M
to Molecular Hydrogen HCHOmol_RADMS88

for JPROC

Formaldehyde Photolysis %M 3DATA%\nostudies\phot\ M
to Molecular Hydrogen HCHOmol_CBIV88

for JPROC

Formaldehyde Photolysis %M 3DATA%\nostudies\phot\ M
to Molecular Hydrogen HCHOmol_NASA94

for JPROC

Acetadehyde Photolysis %M3DATA%\nostudies\phot\ALD_RADMS88 M
for JPROC




TABLE C-1. Selected Datasets Under Nostudies

Dataset Name File Location Tape
Acetadehyde Photolysis %M 3DATA%\nostudies\phot\ALD_CBIV 88 M
for JIPROC

Acetone Photolysis for %M 3DATA%\nostudies\phot\ M
JPROC ACETONE_RADMS8

Methyl Ethyl Ketone %M 3DATA%\nostudies\phot\ M
Photolysis for JPROC KETONE_RADMS8

Glyoxal Photolysisto %M 3DATA%\nostudies\phot\ M
Formaldehyde for GLYform_RADMS88

JPROC

Methyl Glyoxal %M 3DATA%\nostudies\phot\MGLY_RADMS8 M
Photolysis for JPROC 8

Unsaturated Dicarbonyl %M 3DATA%\nostudies\phot\UDC_RADM88 M
Photolysis for JPROC

Methyl Hydrogen %M 3DATA%\nostudies\phot\MHP_RADM88 M
Peroxide Photolysis for

JPROC

Methyl Hydrogen %M 3DATA%\nostudies\phot\MHP_NASA 94 M
Peroxide Photolysis for

JPROC

Organic Nitrate %M 3DATA%\nostudies\phot\ M
Photolysis for JPROC ORGNIT_RADMS8

Glyoxal Photolysisto %M 3DATA%\nostudies\phot\ M
Molecular Hydrogen for GLYmol_RADMS8

JPROC

Acrolein Photolysis for %M 3DATA%\nostudies\phot\ACROL EIN M
JPROC

Cray |IEEE MM5 output %M 3DATA%\nostudiesmm5\MET_36\ M

files used as input to
MCIP in the tutorial

MMOUT_DOMAINZ2




APPENDIX D

Copyrights and Trademarks



ObjectStore Release 5.1 for SPARC Solaris 2.7/SunPro (SunOS 5.4)
Copyright Object Design, Inc. 1989, 1990, 1991, 1992, 1993, 1994, 1995, 1996,

Object Design Inc. claims copyright in this computer program as an unpublished work, versions
of which were created on the date(s) indicated in the foregoing notice. Claim of copyright does
not imply waiver of Object Design Inc.'s other rights in the work.

Thistape or disk and the program recorded on it are the property of Object Design Inc. Use of
the programs (including examination, reproduction, modification, translation and disclosure)
and transfer of the programs and the right to use the programs are al prohibited except by the
express written authorization of Object Design, Inc.

"RESTRICTED RIGHTS LEGEND -- Use, duplication, or disclosure by the Government is
subject to restrictions as set forth in subparagraph (c) (1) (ii) of the Rightsin Technical Data
and Computer Software clause at 252.227-7013 (48 CFR, Ch. 2). Contractor/manufacturer is
Object Design, Inc., 25 Burlington Mall Road, Burlington, MA 01803."

License, Trademark, and Copyright Information
License Information

Y ou have access to the Galaxy Application Environment (TM) software and documentation
pursuant to the terms of a Software License Agreement granted by Ambiencia Information
Systems, Inc.. As auser of this software and documentation, you are bound by the terms of the
Software License Agreement. All rights, title, and interest to this software remain with
Ambiencia Information Systems, Inc.

Use, reproduction, and disclosure of the software and documentation by the U.S. Government
is subject to restrictions set forth in (i) FAR 52.227-14, (ii) FAR 52.227-19, (iii) DFAR
252.227-7013, or (iv) the Software License Agreement, as applicable, for limited rights
technical data and restricted rights computer software. For purposes of the FAR, the software
shall be deemed "unpublished" and licensed with disclosure prohibitions.
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Contractor/subcontractor: Ambiencia Information Systems, Inc.
Trademark Acknowledgments

Galaxy Application Environment is a registered trademark and Vibe is a trademark of
Ambiencia Information Systems, Inc. The Graphics Interchange Format is a copyright property
and GIF isaservice mark of CompuServe Incorporated. Helveticais aregistered trademark of
Linotype Corporation. Microsoft is a registered trademark and Microsoft Windows, Windows
NT, and ActiveX are trademarks of Microsoft Corporation. IRIX and Silicon Graphics are
trademarks of Silicon Graphics, Inc. Motif and Open Software Foundation are trademarks of
the Open Software Foundation, Inc. OPEN LOOK is aregistered trademark of Novell, Inc.
052, AlX, and IBM are registered trademarks of International Business Machines
Corporation. PostScript and Display Postscript are registered trademarks of Adobe Systems
Incorporated. The PBM, PGM, PPM, and XBM image formats are owned and used by
permission of Massachusetts Institute of Technology. X Window System is atrademark of X
Consortium Inc. Sun, Java, Solaris, SunOS, and OpenWindows are trademarks or registered
trademarks of Sun Microsystems, Inc. Unicode is atrademark of Unicode, Inc. UNIX and
XWindow System are registered trademarks licensed exclusively by X/Open Company Ltd.
Sybase is aregistered trademark of Sybase, Inc.

Any other products or services mentioned or depicted in this document are identified by the
trademarks or service marks of their respective companies or organizations.

Copyright

Copyright 1999-2001 Ambiencia Informations Systems, Inc., Rua Barao de Itapura, 2137, Cj.
75, Cep. 13076-000, Campinas - Sao Paulo - Brazil. All Rights Reserved. No portion of this
document may be reproduced, transmitted, transcribed, stored in aretrieval system, or
trandated into any language, in any form or by any means, without the prior written consent of
Ambiencia Information Systems, Inc.

The information contained herein is subject to change without notice. Therefore, Ambiencia

Information Systems, Inc. assumes no responsibility for the accuracy of the information
presented in this document beyond its current release date.

Orbix is a Registered Trademark of IONA Technologies Ltd.

While the information in this publication is believed to be accurate, IONA Technologies Ltd
makes no warranty of any kind to this material including, but not limited to, the implied
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warranties of merchantability and fitness for a particular purpose. IONA Technologies Ltd shall
not be liable for errors contained herein, or for incidental or consequential damagesin
connection with the furnishing, performance or use of this material.

COPYRIGHT NOTICE

No part of this publication may be reproduced, stored in aretrieval system or transmitted, in
any form or by any means, photocopying, recording or otherwise, without prior written consent
of IONA Technologies Ltd. No third-party patent liability is assumed with respect to the use of
the information contained herein. While very precaution has been taken in the preparation of
this book, IONA Technologies Ltd assumes no responsibility for errors or omissions. This
publication and features described herein are subject to change without notice.

Copyright (C) 1991-1995 IONA Technologies Ltd. All rights reserved.

The programs and information contained herein are licensed only pursuant to alicense
agreement that contains use, reverse engineering, disclosure and other restrictions; accordingly,
itis"Unpublished - al rights reserved under the applicable copyright laws’.

UNIX isatrademark of UNIX System Laboratories, Inc.

Windows, Windows 3.1, Windows NT and OLE Automation are trademarks of Microsoft
Corp.

Isisis atrademark of Isis Distributed Systems, Inc.

ObjectStore is atrademark of Object Design, Inc.

ORB, Object Request Broker, OMG IDL, CORBA are trademarks of Object Management
Group, Inc.

Solarisis atrademark of Sun Microsystems, Inc.

OSF is atrademark of the Open Software Foundation, Inc.

All other products of services mentioned in this manual are covered by the trademarks, service
marks, or product names as designated by the companies who market those products.

BY CLICKING THE ACCEPTANCE BUTTON OR INSTALLING THE SOFTWARE, YOU
ARE CONSENTING TO BE BOUND BY AND ARE BECOMING A PARTY TO THIS
AGREEMENT. IF YOU DO NOT AGREE TO ALL OF THE TERMS OF THIS
AGREEMENT, CLICK THE BUTTON THAT INDICATES YOU DO NOT ACCEPT THE
TERMS AND DO NOT INSTALL THE SOFTWARE. (IF APPLICABLE, YOU MAY
RETURN THE PRODUCT TO THE PLACE OF PURCHASE FOR A FULL REFUND.) IF
THE COPY OF THE SOFTWARE YOU RECEIVED WAS ACCOMPANIED BY A
PRINTED OR OTHER FORM OF "HARD-COPY" END USER LICENSE AGREEMENT
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WHOSE TERMSVARY FROM THIS AGREEMENT, THEN THE HARD-COPY END
USER LICENSE AGREEMENT GOVERNS YOUR USE OF THE SOFTWARE.

NETSCAPE CLIENT SOFTWARE END USER LICENSE AGREEMENT
REDISTRIBUTION OR RENTAL NOT PERMITTED.

This Agreement sets forth the terms and conditions of your use of the accompanying Netscape
client software product(s) (the "Software"). Any third party software that is provided with the
Software with such third party's license agreement (in either electronic or printed form) is
included for use at your option. If you choose to use such software, then such use shall be
governed by such third party's license and not by this Agreement.

This Agreement has 3 parts. Part | appliesif you have afree of charge license to the Software.
Part Il appliesif you have purchased alicense to the Software. Part 111 appliesto all license
grants. If you initially acquired a copy of the Software free of charge and you wish to purchase
alicense, contact Netscape Communications Corporation ("Netscape') on the Internet at
http://home.netscape.com. As used in this Agreement, for residents of Europe, the Middle East
and Africa, "Netscape" shal refer to Netscape Communications Ireland Limited; for residents of
Japan, "Netscape” shall refer to Netscape Communications (Japan), Ltd.; for residents of all
other countries, "Netscape" shall refer to Netscape Communications Corporation. For purposes
of this Agreement, "Licensor” shall be defined as follows: If you have acquired a third party
product or service and such product or service included the Software, then such third party
shall be the Licensor. Otherwise, Netscape shall be the Licensor.

PART | - TERMS APPLICABLE WHEN LICENSE FEES NOT (YET) PAID (LIMITED TO
EVALUATION, EDUCATIONAL AND NON-PROFIT USE).

LICENSE GRANT. Licensor grants you a non-exclusive license to use the Software free of
chargeif (a) you are a student, faculty member or staff member of an educational institution
(K-12, junior college, college or university, or the international equivalent, or alibrary), a staff
member of areligious organization or an employee of an organization which meets Licensor's
criteriafor a charitable non-profit organization; or (b) your use of the Software is for the
purpose of evaluating whether to purchase an ongoing license to the Software. The evaluation
period for use by or on behalf of acommercial entity is limited to ninety (90) days, evauation
use by othersis not subject to this ninety (90) day limit. Government agencies (other than
public libraries) are not considered educational, religious or charitable non-profit organizations
for purposes of this Agreement. If you are using the Software free of charge, you are not
entitled to hard-copy documentation, support or telephone assistance. If you fit within the
description above, you may use the Software in the manner described in Part 111 below under
"Scope of Grant."

DISCLAIMER OF WARRANTY . Freeof charge Software is provided on an "AS|S" basis,
without warranty of any kind, including without limitation the warranties that the Software is
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free of defects, merchantable, fit for a particular purpose or non-infringing. The entire risk asto
the quality and performance of the Software is borne by you. Should the Software prove
defective in any respect, you and not Licensor or its suppliers assume the entire cost of any
service and repair. In addition, the security mechanisms implemented by the Software have
inherent limitations, and you must determine that the Software sufficiently meets your
requirements. This disclaimer of warranty constitutes an essential part of this Agreement. No
use of the Software without payment of license fees to Licensor is authorized hereunder except
under this Disclaimer.

PART Il - TERMS APPLICABLE WHEN LICENSE FEES PAID

LICENSE GRANT. Subject to payment of applicable license fees, Licensor grantsto you a
non-exclusive license to use the Software and accompanying documentation ("Documentation™)
in the manner described in Part 111 below under " Scope of Grant."

LIMITED WARRANTY. Licensor warrants that for a period of ninety (90) days from the date
of acquisition, the Software, if operated as directed, will substantially achieve the functionality
described in the Documentation. Licensor does not warrant, however, that your use of the
Software will be uninterrupted or that the operation of the Software will be error-free or
secure. In addition, the security mechanisms implemented by the Software have inherent
limitations, and you must determine that the Software sufficiently meets your requirements.
Licensor also warrants that the media containing the Software, if provided by Licensor, isfree
from defects in material and workmanship and will so remain for ninety (90) days from the date
you acquired the Software. Licensor's sole liability for any breach of this warranty shall be, in
Licensor's sole discretion: (i) to replace your defective media or Software; or (ii) to advise you
how to achieve substantially the same functionality with the Software as described in the
Documentation through a procedure different from that set forth in the Documentation; or (iii)
if the above remedies are impracticable, to refund the license fee you paid for the Software.
Repaired, corrected, or replaced Software and Documentation shall be covered by this limited
warranty for the period remaining under the warranty that covered the origina Software, or if
longer, for thirty (30) days after the date (@) of delivery to you of the repaired or replaced
Software, or (b) Licensor advised you how to operate the Software so asto achieve
substantially the same functionality described in the Documentation.

Only if you inform Licensor of your problem with the Software during the applicable warranty
period and provide evidence of the date you purchased a license to the Software will Licensor
be obligated to honor this warranty. Licensor will use reasonable commercial efforts to repair,
replace, advise or, for individual consumers, refund pursuant to the foregoing warranty within
thirty (30) days of being so notified.

If any modifications are made to the Software by you during the warranty period; if the mediais

subjected to accident, abuse, or improper use; or if you violate the terms of this Agreement,
then this warranty shall immediately terminate. Moreover, this warranty shall not apply if the
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Software is used on or in conjunction with hardware or software other than the unmodified
version of hardware and software with which the Software was designed to be used as
described in the Documentation.

THISISA LIMITED WARRANTY, AND IT ISTHE ONLY WARRANTY MADE BY
LICENSOR OR ITS SUPPLIERS. LICENSOR MAKES NO OTHER WARRANTIES,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND
NONINFRINGEMENT OF THIRD PARTIES RIGHTS. YOU MAY HAVE OTHER
STATUTORY RIGHTS. HOWEVER, TO THE FULL EXTENT PERMITTED BY LAW,
THE DURATION OF STATUTORILY REQUIRED WARRANTIES, IF ANY, SHALL BE
LIMITED TO THE ABOVE LIMITED WARRANTY PERIOD. MOREOVER, IN NO
EVENT WILL WARRANTIES PROVIDED BY LAW, IFANY, APPLY UNLESS THEY
ARE REQUIRED TO APPLY BY STATUTE NOTWITHSTANDING THEIR EXCLUSION
BY CONTRACT. NO DEALER, AGENT, OR EMPLOY EE OF LICENSOR IS
AUTHORIZED TO MAKE ANY MODIFICATIONS, EXTENSIONS, OR ADDITIONS TO
THISLIMITED WARRANTY.

PART Il - TERMS APPLICABLE TO ALL LICENSE GRANTS

SCOPE OF LICENSE GRANT.

Y ou may:

* use the Software on any single computer;

* use the Software on a second computer so long as only one (1) copy is used at atime;

* use the Software on a network, provided that a licensed copy of the Software has been
acquired for each person permitted to access the Software through the network;

* make a single copy the Software for archival purposes, provided the copy contains all of the
original Software's proprietary notices; or

* if you have purchased a license for multiple copies of the Software, make the total number of
copies of Software (but not the Documentation) stated on the packing dip(s), invoice(s), or
Certificate(s) of Authenticity, provided any copy must contain all of the origina Software's
proprietary notices. The number of copies on the packing dip(s), invoice(s), or Certificate(s) of
Authenticity is the total number of copies that may be made for al platforms. Additional copies
of Documentation may be purchased from Licensor.

Y ou may not:
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* permit other individuals to use the Software except under the terms listed above;
* permit concurrent use of the Software;

* modify, trandate, reverse engineer, decompile, disassemble (except and solely to the extent an
applicable statute expressly and specifically prohibits such restrictions), or create derivative
works based on the Software;

* copy the Software other than as specified above;
* rent, lease, grant a security interest in, or otherwise transfer rights to the Software; or
* remove any proprietary notices or labels on the Software.

ENCRYPTION. If the Software contains cryptographic features, then you may wish to obtain
asigned digital certificate from a certificate authority or a certificate server in order to utilize
certain of the cryptographic features. Y ou may be charged additional fees for certification
services. You are responsible for maintaining the security of the environment in which the
Software is used and the integrity of the private key file used with the Software. In addition, the
use of digital certificatesis subject to the terms specified by the certificate provider, and there
are inherent limitations in the capabilities of digital certificates. If you are sending or receiving
digital certificates, you are responsible for familiarizing yourself with and evaluating such terms
and limitations. If the Software is a Netscape product with Fortezza, you will also need to
obtain PC Card Readers and Fortezza Crypto Cards to enable the Fortezza features.

TITLE. Title, ownership rights, and intellectual property rights in the Software shall remain in
Netscape and/or its suppliers. The Software is protected by copyright and other intellectual
property laws and by international treaties. Title and related rights in the content accessed
through the Software is the property of the applicable content owner and is protected by
applicable law. The license granted under this Agreement gives you no rights to such content.

TERMINATION. This Agreement and the license granted hereunder will terminate
automatically if you fail to comply with the limitations described herein. Upon termination, you
must destroy all copies of the Software and Documentation.

EXPORT CONTROLS. None of the Software or underlying information or technology may be
downloaded or otherwise exported or re-exported (i) into (or to anational or resident of) Cuba,
Irag, Libya, Sudan, North Korea, Iran, Syria or any other country to which the U.S. has
embargoed goods; or (ii) to anyone on the U.S. Treasury Department's list of Specially
Designated Nationals or the U.S. Commerce Department's Table of Denia Orders. By
downloading or using the Software, you are agreeing to the foregoing and you are representing
and warranting that you are not located in, under the control of, or anational or resident of any
such country or on any such list. In addition, you are responsible for complying with any local

D-7



laws in your jurisdiction which may impact your right to import, export or use the Software.

If the Software is identified as a not-for-export product (for example, on the box, mediaor in
the installation process), then, unless you have an exemption from the United States
Department of State, the following applies: EXCEPT FOR EXPORT TO CANADA FOR USE
IN CANADA BY CANADIAN CITIZENS, THE SOFTWARE AND ANY UNDERLYING
TECHNOLOGY MAY NOT BE EXPORTED OUTSIDE THE UNITED STATESOR TO
ANY FOREIGN ENTITY OR "FOREIGN PERSON" AS DEFINED BY U.S.
GOVERNMENT REGULATIONS, INCLUDING WITHOUT LIMITATION, ANYONE
WHO ISNOT A CITIZEN, NATIONAL OR LAWFUL PERMANENT RESIDENT OF THE
UNITED STATES. BY DOWNLOADING OR USING THE SOFTWARE, YOU ARE
AGREEING TO THE FOREGOING AND YOU ARE WARRANTING THAT YOU ARE
NOT A "FOREIGN PERSON" OR UNDER THE CONTROL OF A "FOREIGN PERSON."

LIMITATION OF LIABILITY. UNDER NO CIRCUMSTANCES AND UNDER NO
LEGAL THEORY, TORT, CONTRACT, OR OTHERWISE, SHALL LICENSOR OR ITS
SUPPLIERS OR RESELLERSBE LIABLE TO YOU OR ANY OTHER PERSON FOR
ANY INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES OF ANY
CHARACTER INCLUDING, WITHOUT LIMITATION, DAMAGES FOR LOSS OF
GOODWILL, WORK STOPPAGE, COMPUTER FAILURE OR MALFUNCTION, OR ANY
AND ALL OTHER COMMERCIAL DAMAGES OR LOSSES. IN NO EVENT WILL
LICENSOR BE LIABLE FOR ANY DAMAGES IN EXCESS OF THE AMOUNT
LICENSOR RECEIVED FROM YOU FOR A LICENSE TO THE SOFTWARE, EVEN IF
LICENSOR SHALL HAVE BEEN INFORMED OF THE POSSIBILITY OF SUCH
DAMAGES, OR FOR ANY CLAIM BY ANY THIRD PARTY. THISLIMITATION OF
LIABILITY SHALL NOT APPLY TO LIABILITY FOR DEATH OR PERSONAL INJURY
RESULTING FROM LICENSOR'S NEGLIGENCE TO THE EXTENT APPLICABLE LAW
PROHIBITS SUCH LIMITATION. SOME JURISDICTIONS DO NOT ALLOW THE
EXCLUSION OR LIMITATION OF INCIDENTAL OR CONSEQUENTIAL DAMAGES,
SO THISEXCLUSION AND LIMITATION MAY NOT APPLY TO YOU.

HIGH RISK ACTIVITIES. The Softwareis not fault-tolerant and is not designed,
manufactured or intended for use or resale as on-line control equipment in hazardous
environments requiring fail-safe performance, such as in the operation of nuclear facilities,
aircraft navigation or communication systems, air traffic control, direct life support machines,
or weapons systems, in which the failure of the Software could lead directly to death, personal
injury, or severe physical or environmental damage ("High Risk Activities'). Accordingly,
Licensor and its suppliers specificaly disclaim any express or implied warranty of fitness for
High Risk Activities.

MISCELLANEOUS. This Agreement represents the compl ete agreement concerning the

license granted hereunder and may be amended only by a writing executed by both parties. THE
ACCEPTANCE OF ANY PURCHASE ORDER PLACED BY YOU ISEXPRESSLY MADE
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CONDITIONAL ON YOUR ASSENT TO THE TERMS SET FORTH HEREIN, AND NOT
THOSE IN YOUR PURCHASE ORDER. If any provision of this Agreement is held to be
unenforceable, such provision shall be reformed only to the extent necessary to make it
enforceable. This Agreement shall be governed by Californialaw, excluding conflict of law
provisions (except to the extent applicable law, if any, provides otherwise). The application of
the United Nations Convention on Contracts for the International Sale of Goods is expressly
excluded.

U.S. GOVERNMENT END USERS. The Software isa"commercial item,” asthat termis
defined in 48 C.F.R. 2.101 (Oct. 1995), consisting of "commercia computer software" and
"commercia computer software documentation,” as such termsareused in 48 C.F.R. 12.212
(Sept. 1995). Consistent with 48 C.F.R. 12.212 and 48 C.F.R. 227.7202-1 through 227.7202-4
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CMAQ Modd Change Notes

1. SO2 reactionsin CB4 Mechanisms

The CB4 chemica mechanisms originaly incorporated in Models-3/CMAQ were based
on aversion of CB4 used in the UAM-V [Systems Guide to the Urban Airshed Model (UAM-
V), Systems Applications International, October, 1993]. That version included afirst-order
decay reaction of SO2 for simulating sulfate formation via aqueous processes when the latter
arenot modeled explicitly. Asaresult, this reaction should not be included in CMAQ versions
of the mechanism when CMAQ simulations explicitly include clouds. With this update, all CB4
mechanism configurations in the CMAQ system have been modified such that the rate constant
for the reaction <83> ( SO2 = SULF) is zero. In addition, the rate constant for reaction <82>
(SO2 + OH = SULF + HO2 ) has been changed from the original UAM-V Arrhenius form to
the same Troe form used in the Models-3/CMAQ RADM 2 mechanisms and recommended by
NASA-JPL ( Chemica Kinetics and Photochemical datafor Use in Stratospheric Modeling,
Evaluation Number 12, National Aeronautics and Space Administration, Jet Propulsion
laboratory, California Institute of Technology, January, 1997).

2. Chemical Mechanism Processor Update

The Chemical Mechanism Processor (MP) in Models-3/CMAQ reads a chemica
mechanism reactions file (mech.def) and generates two FORTRAN include files (RXDT.EXT
and RXCM.EXT) that contain the mechanistic data that are used in CMAQ simulations. Part of
those data include rate constant parameters that are sometimes too small to be represented by
32-bit single-precision numbers. As aresult, variables holding rate constant parameters were
typed REAL*8 to circumvent this problem. In previous releases, these variables were
initialized with DATA statements that used E-format. On some compilers ( particularly 190
compilers), this procedure will result in some of the small rate constant parameters being
initialized to zero rather than their small value. Although effects could vary from compiler-to-
compiler, the most probable consequence of this problem is to cause the RADM2 rate constant
for the reaction HO2 + HO2 + H202 = H202 to be too low. To correct this problem, the MP
program has been modified to generate rate constant datain D-format for all REAL*8
variables, and all mechanism include files in the archive have been re-generated with the D-
format.

3. Aerosol Floating Point Exception Problem
The previous release of the AERO2 module can sometimes result in a floating point exception

when the ammonium to sulfate ratio becomes very low. The AERO2 module has been modified
to avoid this problem under these conditions.
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1.0 INTRODUCTION

The U.S. Environmental Protection Agency (EPA) is empowered by current legidation to address
today’ s important, grand challenge environmental problems, such as air quality management and
linked air and water quality management. The use of environmental models is essential to EPA’s
cost effective accomplishment of its mission. As part of its High Performance Computing and
Communications (HPCC) program, the Agency has initiated the development of a
third-generation air quality modeling system called Models-3. Models-3 directly supports the
HPCC program goa of using emerging computing and communications technology to:

. Develop the Agency’ s capability to perform complex multi-pollutant and cross-media
pollutant studies that are currently not feasible due to computational limitations.

. Build federal, state, and industrial capabilities to use advanced assessment tools directly
responsive to the needs for environmental management.

. Position the Agency to more easily integrate emerging computing and communications
technology into environmental assessment tools, ensuring the most reliable and timely
response to key environmental issues.

The Models-3 project is one of several being developed under the HPCC program. In many
respects, however, Models-3 is the primary focus of EPA’s HPCC research activitiesin that all
the other projects under HPCC are, in one way or another, going to make significant
contributions to enhance the capabilities of the Models-3 system. The other projects include:

1) linkage of air and water quality models, 2) development and performance evaluation of
numerical algorithms on parale architectures for key environmental processes, 3) development of
training and technology transfer approaches to provide state, federal, and industrial air quality
scientists and decision makers with credible and useful air quality modeling and decision support
tools, 4) implementation of advanced computing hardware, software, and network infrastructure
to support HPCC research activities, 5) development of advanced collaboratory visualization and
analysis techniques, and 6) outreach activities designed to introduce more EPA researchersto the
benefits of HPCC technology in their own areas of interest.

Legal Authority: The High Performance Computing Act of 1991 authorized EPA to perform
research directed toward incorporating advances in computing and communications technology
into EPA’s environmental assessment applications and transferring these advanced tools to key
state, federal, and industrial users with decision-making responsibility.

Regulatory Authority: As mandated by Congress in the 1990 Clean Air Act Amendments, the
states are required to use photochemical grid models, such as the Urban Airshed Model (UAM)
and the Regiona Oxidant Model (ROM), to develop credible modeling demonstrations for
attaining the National Ambient Air Quality Standards (NAAQS) as part of their State
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Implementation Plans.

Regiona Acid Deposition Model (RADM) applications are required to support EPA client and
policy offices, EPA regional offices, and the states in implementing mandates of the 1990 Clean
Air Act Amendments, special agreements between states, and treaty obligations under the
U.S—Canada Air Quality Agreement and the U.N. Economic Commission for Europe. The
capabilities of RADM and ROM are improved and incorporated into the Community Multi-Scale
Air Quality (CMAQ) model that is a part of the Models-3 Air Quality Modeling framework.
CMAQ isamulti-pollutant model, enabling a unified “one-atmosphere” modeling approach and
more realistic modeling of chemical interactions in meeting many of the air quality modeling needs
of the 1990 Clean Air Act.

1.1  Purpose

This document provides new information not appearing in other Models-3 documentation and
discusses changes since the last software release (Version 4.0). Anyone encountering a problem
with Models-3 should check this document.

1.2  Scope

This document covers the Models-3 framework, the SMOKE Tool, and problems that may occur
in getting to the individual models or tools used in the system. Problems with the actual models
or tools are not covered in this document.

1.3 | dentification

The sponsor of Models-3 is the National Exposure Research Laboratory (NERL) in EPA’s Office
of Research and Development. Work on Version 4.1 of Models-3 was performed under Mission
Oriented Systems Engineering Support (MOSES) Task Order 002-010. The System
Development Center (SDC) product control number for this release is SDC-0002-010-SR-3005.

20 REFERENCES

Byun, D.W. and JK.S. Ching. Science Algorithms of the EPA Models-3 Community
Multiscale Air Quality (CMAQ) Modeling System. EPA EPA/600/R-99/030, National
Exposure Research Laboratory, Research Triangle Park, NC, 768 pp. (1999).

Novak, JH., R.L. Dennis, D.W. Byun, JE. Pleim, K.J. Galluppi, C.J. Coats, S. Chal, & M.A.
Vouk. EPA Third Generation Air Quality Modeling System, Models-3 Volume 1: Concept.
EPA/600/R95/084, National Exposure Research Laboratory, Research Triangle Park, NC, 55 pp.
(1995).
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System Installation and Operation Manual for the EPA Third-Generation Air Quality Modeling
System (Models-3 Version 4.1 for Sun Unix and NT), National Exposure Laboratory Research
Laboratory, Research Triangle Park, NC, (2001).

EPA Third Generation Air Quality Modeling System, Models-3 Volume 9b: User Manual.
EPA/600/R-98/069(b), National Exposure Research Laboratory, Research Triangle Park, NC,
833 pp. (1998) (To Be Updated).

EPA Third Generation Air Quality Modeling System, Models-3 Volume 9c¢: User Manual:
Sandard Tutorial. EPA/600/R-98/069(c), National Exposure Research Laboratory, Research
Triangle Park, NC, 387 pp. (1998) (To Be Updated).

Revised Project Plan for Implementation Support, Maintenance, and Enhancement of the Third
Generation Air Quality Modeling System (Models-3), SDC-0002-010-SR-3001A,
September 22, 2000.

30 SUMMARY OF FUNCTIONALITY

Models-3 is not a single model or modeling system, but rather a problem-solving environment
comprising components that help you build, evaluate, and apply air quality models. Each shaded
rectangle shown on Exhibit 1 represents a component that helps you perform major functions
associated with environmental modeling.

Models-3's Object Oriented Data Base Management System (OO DBMS) provides a centralized
method for managing and sharing data, metadata (information about data), program and/or script
executables, and relationships and dependencies among executables and data needed for a specific
modeling study. Each of the components communicates with the OO DBMS as shown in Exhibit
1. These components serve as user-friendly tools for accessing or modifying datasets and
program source code, devel oping program or script executables, performing model simulations,
and visualizing and analyzing model simulation results.
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Exhibit 1. Models-3 Framework Components & Integrated Programs
The major Models-3 framework components are:
. Science Manager - alows you to define globally shared information on key science
components.
. Dataset Manager - provides you with the capability to register datasets for use with
modeling and analysis programs within Models-3.
. Study Planner - allows you to define a study and control the execution of its associated
models and processors.
. Model Builder - alows you to prepare amodel for a specific area for execution. You

have the ability to select horizontal grid resolution, vertical layering resolution, and
chemical mechanism, without the need for reprogramming.

. Program Manager - allows you to register, update, and search for executable programs
and/or scripts to make them available for use in defining studies within the Study Planner
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componen.

. Strategy Manager - alowsyou to interactively execute the SMOKE Tool. SMOKE
Tool documentation is available viathe Help icon at the Strategy Manager screen.

. Tools Manager - accesses a variety of administration, visualization, statistical anaysis,
and file conversion tools. The tools are Framework Administration (for the Models-3
Administrator), File Convertor, Text Editor, VisDriver (which provides accessto Visbd,
Package for Analysis and Visuaization of Environmental Data [PAVE], and DXDriver
[driver for IBM Data Explorer]), Arcinfo, and Statistical Analysis System (SAS).

40 DEGREE OF FUNCTIONALITY PROVIDED

This section provides alist of software changes since the last release, any assumptions or
limitations of the Models-3 framework broken down by Models-3 component, and any problems
found during testing of the released version.

4.1  Changes Since Last Release

A significant change in this release from the last release is the replacement of the Models-3
Emission Processing and Projection System (MEPPS) model and the Models-3 Emissions
Projection (MEPRO) model with the Sparse Matrix Operator Kernel Emission (SMOKE), and the
addition of an input processor for SMOKE called SMOKE Tool. The Inventory Data Analyzer
(IDA) was deleted in this release as the needed functionality is now included in SMOKE Tool.
Changes are included in various Models-3 framework components to accommodate SMOKE and
SMOKE Tool; these changes are described in Section 2.0 of Appendix A (SMOKE Tool
Documentation). Other changes were also made to correct operationa problems, and they are
described in the following sections.

411 DataBase

SMOKE and SMOKE Tool programs were registered into the data base, a SMOKE tutoria study
(smkplans_tut36) was added to the data base, and a set of datafiles (including revised

inventories) were included in the release to run the smkplans _tut36 study. The revised inventory
filesare:

. area/arinv.tut36.ida.txt Area source inventory file
. point/pt.inv.tut36.txt Point source inventory file
. point/psplit.tut36.txt Stack split stack file

. point/pgroup.tut.36.txt Stack split stack group file
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4.1.2 Presenter

Numerous updates were made to make the graphical interface more robust.

4.1.3 Study Planner

Changes were made to accommodate the addition of the SMOKE model. See Appendix A.
4.1.4 Science Manager

No changes for this release.

415 Model Builder

A new version of CHEMMECH isincluded in this release replacing the previous version. The
new version adds a new variable, MECHNAME, as a parameter declaration to the mechanism
COMMON include file— RXCM.EXT.

4.1.6 Tools Manager

The File Convertor tool has been revamped. The processor that does Input/Output Application
Programming Interface (1/0O API) to 1/0 API, 1/0 API to ASCII, and ASCII to 1/O AP
conversions was rewritten. It isfar more efficient than the previous processor. Conversions from
1/0 API to SAS format and SAS to I/O API must be done as a two-step process by the user — 1/0
API to ASCII then ASCII to SAS, or if going the other direction, SAS to ASCII then ASCII to
I/O API. The important thing to remember when going from ASCII to 1/O API isthat the user
must click the Selection button, then enter information required by the 1/0 API file header (i.e.,
Start Date and Time, End Date and Time, Number of Layers, Number of Rows, and Number of
Columns).

417 SMOKE, SMOKE Tool, MEPPS, MEPRO and IDA

MEPPS was removed and replaced by SMOKE. IDA was also removed as the functions needed
for SMOKE are incorporated in the added SMOKE Tool. The MEPRO model was removed as
SMOKE includes an emissions projection capability.

Information on the installation and use of the SMOKE system and its utilities with Models-3 may
be found either in the on-line SMOKE Users Guide (M. R. Houyoux, J. M. Vukovich, and J. E.
Brandmeyer, 2001), or in the same document in pdf format contained in the tar (compressed) file
containing the SMOKE code. These are maintained by the SMOKE developer, MCNC North
Carolina Supercomputing Center, on the internet at http://iceis.mcnc.org/.
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SMOKE Tool has four basic functions:

Emission Chemical Mechanism Preparation.
Emission Inventory Preparation.

SMOKE Input File Preparation.

Grid Spatial Surrogate Preparation.

The main SMOKE Tool screen, accessed viathe Models-3 Strategy Manager, starts the first three
functions. Individual functions within the SMOKE Tool have the ability to register datasets
produced with the Models-3 Dataset Manager. SMOKE Tool documentation isincluded in this
document as Appendix A. Grid Spatial Surrogate Preparation is executed in batch mode via one
or more study plans registered using the Models-3 Study Planner. Grid Spatial Surrogate
Preparation isincluded in Appendix A. The SMOKE Tool documentation in Appendix A is
accessible in Models-3 Version 4.1 by selecting the Help icon at the Strategy Manager main
screen.

The land-use gridding program in SMOKE Tool creates an 1/0 API format file which can be used
asinput to BEIS3. Some users may be using BEIS2 rather than BEIS3. Therefore, a program,
BEIS 3to2, was added to SMOKE Tool to convert the I/O API file to be BEIS2 readable. The
user can select the I/0O API files from the SMOKE Tool land-use gridding program for input to
BEISS, or the user can select the ASCII files output from the BELD3to2 SMOKE Tool program
for input to BEIS2.

4.2  Assumptions, Limitations, and Problems

The following paragraphs present assumptions, limitations, and problems with various Models-3
components.

421 Presenter

This section addresses common problems found in the graphical interface of the Models-3
framework.

. If you have selected a remote host that has been registered as Orbix-enabled but Orbix is
not running, problems can occur, and the Models-3 framework may crash.

. The print function will not work properly in certain complex windows. The problem
appearsin the Galaxy libraries. No immediate action is planned to remedy the problem.

. Every object (e.g., dataset, program, etc.) has a unique identification (1D) that you
normally would not need to know. However, when uniquenessis required, the ID can
assist you in distinguishing among different objects with the same name. Y ou can reved
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the IDs in both the summary and detail windows. Simply enlarge the summary windows
and an ID column will appear. In the detail windows, go to the menu bar, click View, and
select Hidden Info. Aninformational pop-up window that includes the ID will appear.

If you exit while asaveisin progress, an “object not saved” type of message appears.

Y ou should select Cancel and wait to avoid any problems. If the object has been saved, a
“saved successfully” type of messageis displayed. If you have saved an object but it has
taken awhile and no message has appeared, the object can be saved again.

User Hint: Save frequently when adding or changing information. As an example, in
Study Planner when annotating file links you may have many file links to annotate in a
plan. A good rule of thumb is you should not annotate more than three links without
doing a Save.

On rare occasions, the Orbix daemon may get suspended when it is started directly from
Unix. Thisis sometimes caused by Concurrent Versions System (CVS). You should
always use the “m3run” script to keep this from happening.

When an object other than a dataset is copied, the server thinks it is editing the origina
object. If the original object is edited before the copy is saved, the message “ Someone
elseisediting this object” is displayed. The message can beignored. After saving the

object, the message will not appear again.

When using the NT or X-Window emulators, the system pauses and waits for you to do
something. If the mouse is moved, the system will continue. Thisis a problem in the
Galaxy library and cannot be fixed at thistime. It isimportant to occasionally move the
mouse when long oper ations are occurring. Thissituation occurs frequently in the
NT version when a nodeis being executed in Study Planner and it istime to update
the screen. The execution does not stop, but you will not know the current status of the
execution until the mouse is moved.

Find screens will accept more than 16 characters in a Name (Dataset, Study, Plan,
Program, etc.) field. Creation screens limit the names to 16 characters. The user should
never enter more than 16 characters for a Name on a find screen.

Onthe NT, if Models-3 is not acting normally (e.g., you are having trouble doing a Save),
thereis a possibility that one of the Models-3 subsystems has aborted. Exit Models-3
when this happens. Next focus on the orbix window and do a <Ctrl C>. Then exit the
two windows that were being used by Models-3, start up two new windows, and reinitiate
Models-3.

F-12



4.2.2

4.2.3

SDC-0002-010-SR-3005
April 3, 2001

Dataset M anager

When selecting Dataset/Visualize at the menu bar of a Dataset Detail Window, a Visbd
format file is expected unless the fileisin 1/O API format. If thefileformat is

I/0 AP, the VisDriver Program is displayed automatically. To use an I/O API format file,
VisDriver from the Tools Manager can also be used.

The Dataset/Move does not catch the error when you specify afile that is really the same
file but different hosts were provided. (Thefileis mounted on both hosts.)

Study Planner

On rare occasions when executing a plan, a warning message displays stating that “The
Study Planner has experienced a problem and has restarted. It will no longer provide you
with feedback ....” If this message occurs, you should click on the warning message OK
button, select the Plan tab, then copy the selected plan (i.e., a menu bar click Edit > Copy
> Paste), then select the New plan, click the Details icon, rename the New plan, and Save.
Execution from the copy of the original plan should proceed without a problem. You
should delete the origina plan, and you can rename the New plan back to the original plan
name.

When copying selected nodes, datasets, or both with their connected edges from one plan
to another, the edges are not correctly updated visibly on the screen when an individual
node or dataset is moved. Thisis corrected after saving and refreshing the study.

When clearing an environment variable that is a higher-level environment variable (i.e, a
study or plan level) from the Node Properties screen, the environment variable will not be
displayed when going back into the Node Properties until some other action is done (e.g.,
pressing OK on the Node pop-up then coming back in).

Y ou cannot get afile from, or put one to, a non-Orbix-enabled machine that does not have
a“models3” user by using a data source or sink when the execution of the connected node
is not done on that machine. Thisis because Models-3 does not have auser ID and
password for that machine. A dummy node can be created on the remote machine that
allowsthe file to be specified as the output (or input, if using as a sink).

Y ou cannot copy afile between two non-Orbix-enabled machines if they do not use the
same | D/password.

Models-3 will abort if the user attemptsto ‘Exit’ a plan when there is still an active
Annotate Link Properties screen for the plan. The work-around isto ‘Exit’ al Annotate
Link Properties screens displayed for a plan before exiting the plan detail screen.
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There are five places where the execution host can be set in Models-3 that can affect a
plan execution -- in program registration, at a study detail window, at a plan detail
window, and when annotating file links (both *To’ and ‘ From’) at the Define Physical File
Location screen. In the Execution Host pick list selection, a user can select [Default
Host] from the list and the host name is displayed within square brackets. The user can
also explicitly select the same host in the list whereby the host is displayed without
brackets. Be consistent in the way you select the host (i.e., default or explicit). The
reason for thisis Models-3 Study Planner sometimes does not recognize that the host
name in square brackets assigned in one place is the same as the same host name assigned
without the square brackets. Being inconsistent can cause Study Planner to hang in
execution, overwrite afile (Unix platform), attempt to write to the wrong drive (NT
platform), or cause Models-3 to request the user to enter a password. An additional
measure of protection against overwriting files should also be taken by making static input
files (e.g., CEM data and inventory files) to not have write permission.

User Hint: In Study Planner, when annotating an input file link at the Link Information
screen, thereisa‘From’ link and a“To’ link (below the *From’ link). If using the pick
liststo select the files, select the ‘To’ pick list button before the ‘ From™ pick list button to
view thelist of input logical file names specified for the program assigned to the node.

User Hint: In Study Planner, when annotating physical file links, use the ‘Physical File
pick list button then select ‘Filter’ at the Select File window. By using the filtering
capability to establish afile path and name instead of typing them in, you eiminate the
possibility of atypographical error.

424 Strategy Manager

There are no known problems.

4.2.5 Program Manager

4.2.6

A physica fileis not deleted when delete is selected. By design, only the metadatais
deleted.

Science M anager

If datais entered for the horizontal grid specifications that do not allow the grid to be
viewed, an error message is displayed in the Orbix window.

In the Vertical Layering Detail Window, you can generate the vertical layers as many
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times as you want. Once the metadata is saved, you cannot change the vertical layering
type or regenerate the vertical layers. However, you can add to or otherwise modify the
existing vertical layers.

When editing two horizontal coordinate systems at the same time, only one projection
parameters pop-up window can be displayed at atime.

When copying a coordinate system at the Coordinate System detail page, after selecting a
coordinate system to copy, you must first click on the Projection button and then
Component/Copy at the menu bar. If you do not first click on the Projection button, the
projection parameters will not be included in the copy.

For GridViewer to work inthe NT version, an X-Window server must be on the system,
and the X-Window server must have been aready initiated by the user. GridViewer isthe
program run when View Grid is selected on the Grid Definition tabbed page of the
Horizontal Grid Manager.

Model Builder

When you do aModéd Build, the system issues a*“ The model has been generated” message
when the build execution completes. The system does not determine, though, if errors
werein the build itself. Y ou should click the View Build Log and View Compile Log
buttons after the message is issued to be sure that no errors are in the logs.

Note: Mode Builder is not implemented for the Cray computer.

Tools M anager

In order to bring up VisDriver on NT, both Interix and an X-Window server must be on
the system, and the X-Window server must have been aready initiated by the user.

Execution M anager

There are no known problems.

4.2.10 FileMigrator

For File Migrator to function best, there should be a“models3” user on all Unix systems.
Also, the M3TEMP directory should be a mounted directory if using a machine other than
the one the servers are on.

Remember that to function properly on Unix systems, the .rhosts file of each user of any
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non-Orbix-enabled machine must allow access to both the user and the machine that is
running the File Migrator. Please refer to the System Installation and Operation Manual
for the EPA Third-Generation Air Quality Modeling System (Models-3 Version 4.1 for
Sun Unix and NT) for more instructions.

Help

Help is displayed through an Internet browser. Y our system must have a default browser
installed to see Help. Also, the browser must take a command line argument. If the
browser is aready started, the system will not “un-iconize” it and bring it to the front.

Index and Tutorial from the Help pull-down menu are not implemented.
File Convertor

When using free format and specifying a Fw.d format, the w (width) isignored, and the
display for avaue lessthan 1 is 0.xx with d decimal accuracy.

Free format using a blank delimiter has been changed to process multiple blanks as one
delimiter.

Note: File Convertor has the ability to do ssimple units conversions where the conversions
are amultiplicative factor. By design it does not have the ability to do conversions where
more than just a multiplicative factor isinvolved [e.g., C =5/9 (F - 32)]. Therefore, in
File Convertor at the Describe Variable screen, you will not find ‘ Temperature' in the
Category pick list. File Convertor does not have the ability to convert between different
temperature scales.

The process of converting between SAS format and 1/0 API format files described in the
Models-3 user manual no longer applies. The way to convert between SAS and I/O API

filesisatwo step process. Do one run converting from I/O APl (or SAS) to ASCII, and
then do a second run converting from ASCII to SAS (or 1/0 API).

I/0O AP files have a header containing temporal, gridding, and vertical layering
information. To do an ASCII to 1/O API or I/O API to I1/O API file conversion, this
information is entered via the Select Criteria screen accessed by clicking the Selection
button at the File Convertor main screen.
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5.0 INSTALLATION INSTRUCTIONS

Please refer to System Installation and Operation Manual for the EPA Third-Generation Air
Quality Modeling System (Models-3 Version 4.1 for a PC NT Operating System).
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1. SMOKE TOOL

The SMOKE Tool isan input processor for SMOKE, executed in part via Strategy Manager.
The tool has four basic functions:

Emission Chemical Mechanism Preparation.
Emission Inventory Preparation.

SMOKE Input File Preparation.

Grid Spatial Surrogate Preparation.

2. Grid Spatial Surrogate Preparation

The primary purpose of the grid processor is to generate spatial surrogates for SMOKE
horizontal gridding. The grid processor is executed through nodes in a study plan. The
underlying functions that the grid processor executes are modified versions of the Statistical
Anaysis System (SAS) and Arclnfo gridding programs copied from the MEPPS Emission
Processor (EMPRO). The grid processor performs the following functions:

o Define Grid

. Generate Coverages

. Generate Surrogates

Creates the grid workspace, receiving the grid description file from
the Study Planner. The program creates the grid directories,
imports the grid description, and generates the base Geographic
Information System (GIS) coverages in the workspace. The grid
description isread from file G_GRIDPATH (supplied from the
study planner).

Generates GIS coverages in the workspace. The user selects the
coverages to generate through environment variables. The names
of the environment variables are based upon the GIS coverages
defined to the SMOKE Tool.

Computes spatial surrogates for the grid from the GIS coverages
generated for the grid. The user selects the coverages to include in
the surrogate cal culation through environment variables. The
program computes all spatial surrogates defined for each coverage
selected.

The grid processor creates the grid directories in a user-specified location. The location is
specified through the following environment variables:

. EMS HOME

. HGRIDNAME

Workspace Path. The base directory under which the grid
information is stored. Supplied by user.

Models-3 Grid Name. The grid name is used to define
subdirectories under the workspace path for the grid. Supplied by
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Study Planner.

All datafor the grid, created by the Define Grid and Generate Coverages functions, is stored in
subdirectories under directory $SEMS HOME/gridspec/SHGRIDNAME. The user specifies the
location of the spatial surrogate file, created by the Generate Surrogate function, in a plan output
file specification.

The user defines the GIS coverages available to SMOKETOOL through the following
environment variables:
. GISDB Name of the GIS data base directory. This directory
contains the GIS coverages and related data files for the
surrogate processing.

. COVER_DEF Name of the file containing the coverage definition table.
This table defines the GIS coverages available for surrogate
processing.

Theinitial GIS coverages released with Models-3 are:

. COUNTY County areas

. CENSUS Census tract/block group areas (USonly)
. FHAROAD FHA road lengths (USonly)
. AGRICULTURE Agricultura areas (USonly)
. AIRPORTS Airport locations

. PORTS Port locations

. RAILROADS Railroad lines

. LAND_WATER Land-water areas

. URBAN-RURAL Urban-rural areas

. ROADS Road lengths

J FOREST Forest areas

. TIGER TIGER/Line roads (USonly)

To select a coverage, set the environment variable for the coverageto YES or Y. The value may
contain upper or lower case letters. Sample environment variable settings that cause coverages to
be processed are:

PORTS=Y

AIRPORTS=YES
RAILROADS=yes

The surrogates step also uses the following environment variables:
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. FEATURE_SRG Name of the Feature-Surrogate Table. This table defines the
manner in which spatia surrogates are computed from the coverage
features.
. CENSUS DATA Name of the Census Data File. Thisfile contains housing and

population data associated with the CENSUS coverage. It may
also contain state or county level data.

. FEAT_STCY_FRAC Name of the Census State-County Fraction table. Thisfile contains
fractionsto allocate state level census data to the counties within
the states.

. SURROGATES Name of the spatial surrogatesfile. This contains the spatia
surrogates (or gridding coefficients) computed in the surrogates

step.

The follow sections describe the various directories, GIS coverages, and files used in the spatia
surrogate processor.

3. Grid Directories

The grid master directory iSSEMS HOME/gridspec/$EMS_GRID. The subdirectories created
are shown in the following table:

Subdirectory Type of Data Environment Variable SAS Reference
common/sas Ungridded Emissions EMS library EMS
EMS CVRT fleEMS CVRT
common/gis Ungridded GIS EMSG file EMSG
sas Gridded Emissions EMS GRD library EMS _GRD
EMSF GRD file EMSF_GRD
gis Gridded GIS EMSG_GRD file EMSG_GRD

Thefirst two directories contain data for the grid’ s geographic area that have not been processed
for agrid. The EMSG directory contains GIS coverages that have not been overlaid with agrid.

The gridded data directories contain data that have been processed for the grid. EMS_GRD

contains the grid description and gridded data files. The EMSG_GRD directory contains GIS
coverages that have been overlaid with the grid.
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4. SMOKE Input File Generation
The SMOKE Tool generates the following input files for SMOKE:

Temporal Profiles.

Tempora Cross-References.

Gridding Cross-References.

Area and Point Source Control Files.

Speciation Cross-References.

Pollutant File (SIPOLS).

MOBILE Emission Factor Cross-Reference (MPLIST).

SASisused to generate the input filesfor SMOKE. The individual files contain a number of
packets. Each packet contains a set of different fixed-format records. SAS routines are used for
data checking, sorting, and merging the packet data into the full files.

Some additional files that are not handled in the tool are the ACTRACK, PCTRACK, and
MPREF files. The ACTRACK and PCTRACK filesidentify sources to include in the control
reports. These are simple, free-form ASCII files that list the counties and Source Classification
Codes (SCC) for the report. Screens could have been generated to input these lists, but it is
simpler for the user to type the lists directly and annotate the report node with the file name. The
MPREF file defines the MOBILES inputs for SMOKE. It contains the statements that define
SMOKE emission factor sets and imbedded MOBILES input statements.

The following sections describe the files processed in the SMOKE input processor of the SMOKE
Tool. In most cases the tool allows the users to load pre-existing data, modify the data, check the
packet data for data value errors, and cross-check the data in different packets.

5. Study Planner

Changes were made to the Study Planner to get the necessary information to SMOKE. The
information that SMOKE must get at the time of the execution of the program is:

Grid Information (including horizontal grid, coordinate, and vertical layer information).
Case Information.

Chemical Mechanism Information.

Extracted Continuous Emission Monitoring (CEM) Data for Case.

File Lists for SMOKE Inpui.

6. Grid Information
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In the past, Study Planner did not allow selection of grid information because Model Builder
compiled the grid information directly into the FORTRAN code. This caused the program to
require compiling every time the grid was changed. To implement SMOKE and other programs
so that the executables do not require recompiling every time, the grid information from the
Science Manager was made available to the SMOKE program.

7. Case Information

Currently, Study Planner sends the case information in environment variables. There are four
environment variables as follows:

G _STDATE Julian Datein YYYYDDD format.
G STTIME Timein HHMMSS format.

G _TSTEP  Timestep in HHMMSS format.
G_RUNLEN Run lengthin HHMMSS format.

YYYY isthefour-digit year. DDD isthe number of days since the beginning of theyear. HH is
the hours (this does not have to be two digits; it can be any number of digits). MM is the minutes
(two digits). SSis the seconds (two digits).

8. Chemical M echanism I nformation

Chemical mechanism information is passed to SMOKE asit is executed in Study Planner. Thisis
done using the same idea discussed in Section 2.1, Grid Information. The files are created, and
environment variables provide the location of these files. In addition, CHEMMECH outputs the
RXCM.EXT and RXDT.EXT filesinto one file in the same format as was discussed in Section
2.1. The environment variable nameis C_RX for the file created by CHEMMECH and
C_TABLE for the remaining chemica mechanism files. The chemical mechanism is a selection at
the study and plan levels.

9. Extracting CEM Data for Case

A specific SAS program was developed and is executed as anode in aplan. The program has
two inputs:

. The Models-3 case description annotated to the node via environment variables
G_STDATE, G_STTIME, and G_RUNLEN.

. A CEM dataset (SAS) specified through an input link. The user has to annotate the link,
selecting aregistered CEM dataset that contains data for the case period.



